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SrSF.ION IV; TROPOSPHERE 
O lobal Tropospheric Research 

(Presentation of paper on the Measurement of 
CO and CH 4 Vertical Profiles by Dr. H. G. Reichle, Jr. 

(LaRC) .) 

QUESTIONS AND ANSV7ERS 

DR. TILFORD: Does anybody have any data that 
you can compare it with? 

DR. REICHLE; Siler. Not that we know — Leroy 
Hltc- works very closely with him and we discussed this 
with Lercy and he didn't knov; of any data that he had, and 
Siler was going to talk to him v^'hen he went back to 
'''er";any in October and exchange samples. 

We are trying to calibrate all of this thing, 
and as far as we knovr we don't. The only record that I 
know of as of a month or so ago, was that Hite had more 
or less continuous measurements except for a period of 
about a year when he didn't measure it because his bosses 
told him that since methane didn't change in the atmosphere 
there was obviously no reason to measure it and he didn't. 

And, when he started again it h?id increased, and 
since then periodically he measures it and has been 
continuously increasing it, and he does have a continuous 
record of his calibration to gas, which NRL does not. So, 
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we think it is real. Yes? 

DR. STOLARSKI; When Peter Aholt came throu:}h 
here and gave a seminar in which he discuss*;cl the 
possibility that methane increases the same way, he war 
kind of circumspect about it, but he at least raised the 
possibility that he was getting 1.6 ish now and he used 
to get 1.4 when he was at Inghar (?) with Leroy. 

DR. REICHLE: There was a lot of — gee, there 
is a guy I sent a letter to yesterday. Hello Doug. 

There was a real question as to were the measurem- 
ents wrong, the old measurements, the new measurements or 
what, and we think they are right. Yes? 

DR. DAVIS: Is it your understanding that Leroy 
Hites laboratory is the only laboratory right now that 
has a standard that can be traced back as far as about 
1973 ? 

DR. REICHLE: That is my understanding. That is 
ray understanding of the situation now. NRL, Bob LaU^ountain 
published a lot of stuff back then, he had a 141 average, 
has not mainted the continuity of their calibration. 

They lost their old calibration gas before they 
got the new ones, so they do not have continuity of their 
calibration. 

As far as I know Leroy has the only continuous 


data. 
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DR. DAVIS: That is the one thing I think makes 
everybody just & little bit nervous. 

DR. REICHLE: Yes. 

DR. DAVIS; We really only have one calibration 
rtandard that we can trace back in time. 

r»P. . RETCHLF: TJeither Siler or vfo A’ere neasurinj 
at that time, five years ago. 

MR. AYERS: '’'h'-nh you Hank. The next paper, Joe you 
\sill be giving. Joe Levine from Langley, and it will be 
on the nitrous oxide measurement program. 

(Presentation of paper on The LaRC Tropospheric 
Nitrous Oxide Irogran: A Progress Report by Dr. J.S. Levine 
(T aRC) .) 

QU^TIONS AND ANSWERS 

DR. LEVINE; Any questions? 

DR. TILFORD: Your seven times 10 to the 12th 
production rate, you say it is not linear. Is that based 
on the intermediate or high energy dissipation? 

DR. LEVINE; It is based on the fact that over 
the limited energy range that we have, on this figure for 
example, that has to go from five to 12 of a factor of 
two or two and a half the production rate. 

And, I call it production rate. There is. 330 
parts per billion nitrous oxide in the air, so I subtract 
that from 330, from each of these numbers since that was in 
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atmosphere before we discharged. 

And, it turns out that if you increase energy 
by a factor of two and a half you increase nitrous oxide 
production by more than a factor of 10. 

DR. TILPORD; So, which number did you use to 
calculate your production? 

DR. LEVINE; Oh, okay. At our maximum energy 
17,000 joules, though, I didn't understand the question. 

T calculated our numbers at 17,000 joules which 
is the highest energy we can work at the present time 
and, you know, we have to extrapalate from one or two times 
10 to the four up to 10 to the eighth. So, T think that 
is the lower limit. Yes? 

DR. DAVIS: Considering the complexity demonstrated 
in all forming nitrous oxide, green nitrous oxide lack 
of discharge, would you rule out the possibility the*; as 
you continue to increase energy you may be coming on linear 
but in the opposite direction? 

DR. LEVINE; The only evidence I have is to the 
contrary ever the limited range from two to 17, Over that 
small range we are increasing nitrous oxide production 
at a greater rate then the incremented— 

DR. DAVIS: I would take your course of action. 

DR. LEVINE; Yes. 

DR. DAVIS; The other point that I would like to 
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* is that after the calibrations of nitrous oxide » and 
would like to know what your position is right now on 

this . 

I know that there is some significant disagreement 
iw the community, particularly against Ray Weiss (?) and 
some other individuals are disagreeing on the calibration 
of the 330 parts per billion. 

DR. LEVINE: I am glad you asked that question 
even though I didn't ask you to. 

This is the National Bureau of Standards experimen ; 
conducted last February. There were 15 laboratories the 
Cict.ro 'a, the Rasmussens, the McElroy 's, you know, the 
people who are making a living doing this. 

This is the — okay two samples. We all got the 
same seunples. The National Bureau Standards FXA-9 and FXB-9, 
all 15 samples were passed from the same gas. 

The 15 laboratories in sample A ranged from 
273 to 404 parts per billion. Sample B it ranged from 229 
to 442, and this is a problem the fact that there is no 
primajry calibration standard for nitrous oxide that the 
NBS has. 

But, these are the guys who were in the field 
who are making a living doing this. 

The mean for all of the measurements were for 
sample A 322, for seunple B 290, and our determination, a 
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Langlgy determination exactly 305 and BAQ 76. 

So, I think compared to the range of these other 
people wc look pretty good. But, there is a problem on 
the absolute calibration as shown by that bottom line, that 
the 15 laboratories had a very large spread. 

What we are trying to do is, using the NBS 
standards and we calibrate with respect to the NBS models 
and if nothing else, we may not be right on the absolute 
value, we may be off 10 percent, but the relative variation, 
lightening is in fact producing an increase in nitrous 
oxide, and the absolute value may be off, but we ar 
producing nitrous oxide in the laboratory. Yes2 

DR. DAVIS: That value there would correspond much 
closer to values being measured by Ray Weiss? Is that not 
true of 305? 

DR. LEVINE: Yes, that is probably true. 

DR. DAVIS: Because what Ray and now I think 
Yuter Heiss (?) contends, is that conceivably CO 2 is 
causing the interference in some of the analysis of using 
electron capture detection at a lower. 

DR. LEVINE: Well, we can separate. In our system, 
at least in the Langley system, this peak is due to air 
plus CO 2 . We can actually separate the CO 2 out of the air 
if we wanted to, but it takes more time. 

And, this is clearly the N 2 O. We don't have any 
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interference from CO2. 

What I think Scripts, T think their technique 
is to make the ratio of N2O to CO^* That is all of their 
d:*ta, and so they have got a ratio of N2O to CO2, and 
there is some question as to what the level of CO2 is. 

We don’t do that. We nuiasure N2O by itself. 


Bill? 

DR, CHAMEIDES: This is a comment on this energy 
orders of magnitude, I don't think it is that large. I 
think the important parameters as far as energy is concerned 
for lightening is the joules per meter that you put into 
th'; spark. You are talking about a linear spark. 

And, I think you are closer. The lightening value 
is supposed to be around 10^, 10“' joules per meter, and you 
are really not that far from there. It is not orders of 
magnitude . 

DR. LEVINE: Yes, in the gradient that is true. 

Yes. In the energy per length our facility is very close 
to real life magnitude. 


DR. CHAMEIDES: I think that is thu preliminary 


for everything. I think. 

MR. AYERS: That would indicate then that by 
extrapalating linearly that you may not be too far off on 
the real value. 


DR. LEVINE: Yes, if that is true. 
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MR. AYERS: We will shift gears a little right 
now and go into some of our modeling activity and the 
first of ^ three paper series here will be from Dr. Dick 
Stewart from Gcddard. 

(Presentation of a paper on the Latitudinal 
Variations of Tropospheric Gases by Dr. R.W. Stewart (GRFC) . 

QUESTIONS AND ANSWERS 

DR. DAVIS: That is the overall computation, 1.5 
parts per million? 

DR. STEWART: No. 

DR. DAVIS; 1500 parts per billion. 

DR. STEWART; Yes, that is right. Okay, the units 

are \.rong. 

DP. DAVIS; Yes. It is .15. 

DR. STEWART;. 15. 

DR. DAVIS; What was the level of NO that you 
used in generating your photochemical ozone? 

DR. STEl^ART: The level of NO — 

DR. DAVIS; It carries obviously — 

DR. STEWART; Yes, it was typically throughout 
most of the troposphere about .02 parts per billion. 20 
or 30 parts per trillion. 

DR. STEWART; 20 to 30 parts per trillion? 

DR. STEWART; Yes. 

DR. DAVIS; Were you aware of the — well, the 
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game tag results during 1978, at least on the aircraft, 
indicated that the NO was less then about 30 parts per 
trillion and the instrument was not capable of measuring 
lower then that, our aircraft conditions. 

However, a NOAA group out in the South Pacific, 
they were out there I guess about a month or so, their 
measurements indicated the NO was running more about 
three to four parts per trillion. 

What sort of impact would that have on your 
c-ilculating the low temperature ozone? 

DR. STEWART: Well, I think the major impact 
i Hr, ' t on ozone. We really can't say. The ozone budget 
locks pretty good to me. 

I think the major impact might be on the carbon 
budget and on the proposed mechanism for supporting the 
c.'.idation of isoprene and turpenes to CO. 

But, of course NOX is NO plus NO 2 . Typically in 
the model though you have maybe two to five times as much 
NO 2 as NO. In the model results it is really the sum of the 
two that is important. 

So, if you say there is three to four parts per 
trillion NO, you probably couldn't have more than 10 to 15 
parts per trillion NOX and that is pretty low. It would 
cause difficulties in all of these budgets. 

DR. MENZIES: You mentioned earlier that chemical 
Narth Asuricao Rsportinf 
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1 '"^Lnescent ozonesonde measurements might be a little bit 
what experience do you base that conclusion? 

DR. STEWART: On what experience do I base it? 

DR. MEfIZIES: Yes. 

DR. STEWART: None of my own. That is simply 
an argument that has been given by Chatfield and Harrison 
in some papers in "Geophysical Research" , "The Journal of 
Geophysical Research." 

They have argued that in the troposphere the 
chemical luminescent sondes may give values that are 
about up to 50 percent to low when compared with the 

electric ozone. .onde results. 

And, Ernie Hilsenrath has recently looked at his 
data and he has seen that same kind of difference bctv,’ecn 
t!ie two types of measurements, so it is probably a real 

thin'y . 

DR. MEN2IES: Does that depend on altitude.' 

DR. STEWART; Pardon? 

OR. MENZIES: Does that depend on altitude? 

DR. STEWART; Yes. The problem doesn't exist in 
the stratosphere to the same degree. 

MR. AYERS: Okay, I think we will take one more 
question here. Could you identify yourself? 

MR. DUBIN: Murray Dubin. The nitric acid content 
in rainfall is a fairly good measure of the production loss 

North Anirican Riportinq 

•CNKIIAL ■■MUTIN*. TtCMNICAI., HIDICAk, kSSAI., aiN. T««MaeH<^ION 

• S. PREDiniCiC AVE., SUITE ROi 
•AITMERRRURa. MARYLAND tOTM 
RHONE! (Ml) R40.IME 


13 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


19 


20 

21 

22 

23 

24 


nechanisn-is because of efficiency in ralnout. But? have you 
found that the rainfall precipitation data, which has been 
going on for many, many years, shows the latitude dependence 
that you showed in your curve? 

T have been looking at it and I don't find any 
industrial perturbation in the northern hemisphere. 

DR. STEWART: In the — 

MR. DUBIN: Except around cities. 

DR. STEWART: The nitrate concentration? 

MR. DUDTK: Yes. 

DR. STEWART: Well, as I say there is the problem 
that the nitric acid lifetime is four to seven days. So, 
t’le question is, in a zonally average model what is it that 
you nre representing? 

I think that in the northern hemisphere it is 
really not a true zonal average. But, if you are Uaing 
the full industrial source function it is nitric acid which 
is more typical of urban influenced continental air. 

So, if you have remote rainfall results in the 
northern hemisphere I wouldn't be surprised if they 
don't show the nitric acid distributions. 

MR. DUBIN; Well, let me ask it another way. If 
you take southern hemisphere mid temperate zone rainfall, 
do you find the large anomaly as you showed in your northern 
hemisphere, sub hemisphere difference? 


25 
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Do you show this huge industrial input of NOX, 
and that should show up in the nitrate measure, the nitrate 
in rainfall. 

DR. STEWART! It Should in the r^orthern hemisphere 
is what you are saying? 

MR. DUB IN: Excuse? 

DR. STEWART: It Should in the northern hemisphere 
is what you are saying? 

MR. DUBIN: Yes, as you have shown in your slide. 

DR. STEWART: What is the question, have T looked 

at that? 

MR. DUBIN; I have looked at it and I haven't 
seen that big a difference. But, if the data is erratic 
I wondered if you had seen it? 

DR. STEWART: Okay. I will accept that common^. 
But, what I am saying is that you have to interpret the 
models results and you have to look at where these 
rainfall samples were taken. 

I haven't done that, so I will accept your 
comment. The question I am addressing is how do you 
interpret the model results. 

MR. AYERS: Okay. Thank you Dick. Let's move on. 
The next paper here is by Dr. Peters from the University 
of Kentucky and he will be addressing the utilization of 
remotely sensed data for validating a global model. 
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(Presentation of paper on Software Development for 
v.ouel Validation Studies Utilizing Remotely Sensed Data 
by Dr. L. K. Peters (University of Kentucky).) 

OJESTIONS AND ANSV7ERS 

DR. PETERS: Are there any questions? 

(There were no questions asked.) 

MR. AYERS: Okay, thank you. The last paper in 
the modeling series and before the break will be by Bill 
Chameides fron the University of Florida. 

I would remind you that we did want hard copies 
the viev.'graphs. And, Lorraine have you collected any? 

A ^ev;. If you would just give them to Lorraine there we 
^,'O'jid appreciate it. 

(Presentation of paper on Photochemical 
Impact of Anthropogenic Emissions on CO and NOj^ by Dr. 
tr.L. Chameides (University of Florida).) 

OJESTIONS AND ANSWERS 

DR. TILFORD: You say all of those are one percent? 

DR. CHAMEIDES : One or two percent. Rich might 
have more to say about that later, but that is what I 
think we got. 

MR. DUBIN: But, you have water in that mixture. 

DR. CHAMEIDES: I am sorry, say that again. 

MR. DUBIN: You have water in that mixture. 

DR. CHAMEIDES: Yes, yes. Interestingly enough — 
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MR. DUBIN; You said COj . 

DR. CHAMETDES: Well, we have CO 2 and water. We 
start with an atm phere of CO 2 , water, N 2 , O 2 , and methane 
and everything else is at such low concentrations that it 
doesn't matter because it is adequate serving process. 

Okay? And, then you just calculate these. We have 
something like 30 or 40 species in here calculating the 
equilibrium concentration at every temperature. 

MR. AYERS; Question? 

DR. LEVINE: Bill, let me mention that Jin. Hoyle 

at Langley is going to begin daily measurements of the 
vertical distribution of ammonia using his infra-red 
hetodyne (?) radiometer, that is the same instrument here, 
^■'ithin a month he will be making — 

DR. CHAMEIDES: Well, that curve was addressing 
that experiment. 

DR. LEVINE; Yes, that is right. But, he will do 
it on a routine basis. 

DR. CHAMEIDES: That is a very good development. 

MR. DUBIN; A question on the water vapor content. 
How would you incorporate the high water vapor saturation 
condition of water droplets that occur in storms, the 
certain hydroxyl 

DR. CHAMEIDES: We feel that the heterogeneous, 
possible heterogeneous process would go on. At these high 
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temperaturefs you are not going to have a f\t equilibriuir; 
certainly these tenperatures you are not yoin^ to have 
a water drop. The possibility of -- 

MR. DUniN: You say you have a saturation water 
condition throughout the region of the discharge? 

DR. CHAMEIDES; No, no. I-Jhat we start with is 
an amount of water vapor, ambient concentration of water 
in the atmosphere. 

And, we can increase that or decrease that 
depending on, you know, what concentration of water 
vapor you want. 

vn*at we can’t include, obviously, is the 
possibility that you have some heterogeneous processes 
occur ir;;j on water droplets on condensation nuclei, that 
might be enhancing the production of NO or U 2 O. 

I think that possibly heterogeneous processes 
might be quite important for N 2 O, and a global source 
of N 2 O might be much higher then in fact these calculations 
indicate because we can't view those heterogeneous processes 

Interestingly enough the equilibrium concentration 
of NO is completely independent given the range of water 
vapor that you might get in the atmosphere. 

The equilibrium NO concentrations are completely 
independent of how much water vapor you have . That is true 
of N 2 O also. 
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fIR. AYFRI!: Okay, thank you Bill. It it. hro^.k 
tir'c. We are pretty ruch cn schedule. I think if we ?r-'c 
at 10;3n .n.r’., which will shorten the break a little 
kit, won’t have tc cut into the lunch hour. 

(Brief recess.) 

Regional Tropospheric Research 

The 1978 Southeastern Virginia Urban Plume Studey (SBVf’PS 
(Presentation of a Program Overview by Dr. O.L. 
Gregory (LaRC) .) 

(Presentation of the 1978 SEtnJPS Data 7^nalysis 
and Plans by Mr. D.S. McDougal (LaRC) . ) 

OJESTIONP AND ANSWTRF 

MR. AYERS: Pardon me, Dave, what arc the times? 

MR. MCDOUGAL: These are at time of day, at 
noontime into the afternoon, starting at eight in the 
morning, eight, 10, 12, two. 

(Presentation of the JPL LAS Operations, 1978-79 
SEVUPS by Dr. R.T. Menzies (JPL).) 

QUESTIONS AND ANSWERS 

DR. MELFI: Over the altitude that you make? 

DR. MENZIES: Yes, these circles are mean values, 
right, assuming we are mixed. The spatial resolution here 
is about 10 kilometers. These are points of averages over 
two to three minutes of flight time. Okay? 

And, again theoe processes just indicate the 
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in situ and the ambient ozone gradients. 

DR. MEIiFI : What altitude were you flying? 

DR. MENZTES; We were flying at 3500 feet* which 
most of the day was slightly above the inversional air. 
However, at this point I think we were within — we probably 
Mere a little bit lower then the base of the oversion . 

(Presentation of the 1979 Field Experiments by 
Dr. G.L. Gregory.) 

(Presentation of paper on the Oxidation Mechanisms 
of SO-> in the Urban Plume by Dr. R.T. Watson (JPL).) 

QUESTIONS AND ANSI-TERS 

MR. AYRRF : Are there any questions? Doug? 

DR. DAVIS: Did you say you were or were not 
grinj tc study HOt as function pressure? That last slide 
indicated you were not going to do function pressure, but 
your first slide of your talk said you were going to get 
into function pressure. 

DR. V7ATSON; Funny you noticed that. 

(Laughter. ) 

DR. WATSON: If the flash photolysis system 

works for HO 2 , which it should in theory work, then we 
will do it as a function of temperature and pressure. 

We can certainly do it in a low pressure regime 
by the molecular beeun mass spec system. If the flash 
photolysis system works for HO 2 we will also do it which 
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then gives us a function of pressure and ter..p(,rature . 

The first system will only be the low pressure 
system, but we will follow it through, 

DR. DAVIS: Do you hav»e any idea whether or 
not Carlton Howard has locV.cd at that reaction? 

DR. WATSON: No, he definitely hasn't. 

MR. MUGLER: What is the schedule for your 
equipment completion? 

DP. V7ATSOM: The equipment is completely, it 
is rcmi-lete. It ir ready to do that st\idy . There is a 
combination d'dnp sulphur chemistry and chlorine-bromine 
chemistry on the one f*at has shoved these others cut, fro 
the oner he has given m.e. 

So, the sulphur chemistry to start with can 
be -- that is what I got what goes there. 

(Laughter.) 

DR. X9ATSON: So it is a question of if we are 
going to do methyl peroxy plus NO within the next three 
weeks, methyl peroxy plus SO 2 in the next month, and then 
we will carry it on from there. 

MR. AYERS: Okay. Thank you. Bob, for a wide 
range . The next speaker told me that he has measured 
SO 2 and aeorsols in a power plant plume, but in light of 
your paper I am waiting with baited breath to see what he 
will talk about. 
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(Presentation of paper on the Measureirents of SOj 

and Aerosols in a Power Plant Pluir.e rsing a UV/rTAT, 
ly Dr. Browell (LaRC).) 

QUESTIONS AND ANSWERS 

MR. MUGLER; You say that is the centroid of the 

plume? 

DR. BHOLTLL: Yes, this is the centroid. 

MR. AYERS; There seems to be a plume coming from 
the right stack. Is there one coming from the left also? 

DR. BROVHvL'L; The plumes are very clean and they 
are very difficult to detect visually and even in 
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photo 'jraphs . 

DR. MILLS: There v;as only one plume at the 
pov.-er plant at the time we were up there. 

MR. AYERS; One plume. 

DR. BROWELL; One plume at the time we were up 
there. That is right. 

DR. MELFI ; And you are seeing one plume. 

DR. BROWELL; Some of the data — We were using 
a very simple model just assuming that we were looking 
at a cylinder of gas that was rising and having a particular 
diameter of 150 and assuming that out of most of those 
scans we vrere having a peak value of about 1300 parts 
per million meter. 


you are right. I thought it was very, rather 
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coincidental that we carre that close. 

ayef.S: Thank you Ed. Let's see, the 'ast 
paper then for the morning and in the tropospheric session 
will Be Dr. Larry Kerb from Goddard here, end he will 
bring us up to date on the gas filter instrument that he 
hai, been working on for a while. 

Advanced Techniques Development 

(Presentation of paper on the Development of a 
Differential Correlation Radiometer for Tropospheric 
Polli:tant Measurements by Dr. C.L. I'orb (GGPC) .) 

QUESTIONS AND ANSWERS 

MR. AYERS: Larry, what wave Icii'jt? measure.v.or.ts 
are you talking? 

DR. KOr.R: Okay most of the measuremonts come 
out between 2.2 and 2.3. The detectors we are using in 
the inteminites (?) that go out to 5.5, thinking that 
HCL we would be making measurements in three to five 
region . 

If we want to look at SO2 we will go out to 
beyond four. 

So, for the field, model we can go out — for 
the field model we will be working at the instrument 
solar radiance. 

With this here, with this strong signal we feel, 
you know, considerably longer wave lengths then we could if 
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wu arc using an aircraft model, a space craft model where 

you are locking down, and I think expect it to a reg’cr. 
short about ?.7, 

MR. AYERS: This is your field model? 

DR. KOPH: Yes, this is our field model, 

MR. AYERS: Are there any questions? Dave? 

!!? . HTMKLFY; Larry, yesterday : ini ParEell described 
in a little detail some of the gas cells he has been 
developing for the HALOE program. 

Have you, since you had some problem, have you 
talked to dim about them, because they are about the same 
wa”e length. 

DR. KORD: !:o, I have not. The problems we have 
h?-l u[ tc this point, v’e arc into first stage problems. We 
have not seen the end of our problems yet. 

But, the problem of the in the CNS come in 
fueling the cells. The next order of that would be in terms 
of cells leaking, and how well they can contain the gases. 
Yes, we will contact him. 

DR. WATSOM: Instead of a carousel of fixed 
pressure gases, could you use something like one of these 
pressure modulators used by Glasgow and such? Then you have 
got totally treatable pressure all of the time. 

DR. KORB: No. Yes, you could. Let me comment on 
the differences between let's say this and that. 
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If you use the PM error you can't sweep the 
rressure. However, you are restricted to usin.^ fairly lo»’ 
pressures, say, on the order of perhaps 25 millibars. 

In turn, in this instrument just studying the 
range restricted to the 45 to 50 millibar rai ge. Oil has 
1000 more bars which in turn allows us to go into tht 
line of files in the troposphere, and get out into the 
wings of the line profile in the troposphere. 

So, with a pressure modulated system you could 
tune across the profile in the stratosphere. However, if you 
wanted to get down in the troposphere you would be able to 
ge^ to much higher pressures. 

You have a very large pressure differential 
between these two cells. 

MR. AYERS: Hanlc Reichle? 

DR. REICHLE; In your last statement I don't 
believe it is quite true for all gases in the troposphere, 
do you think you can use HCO in the lower troposphere by 
going to a multiple pass cell with the lovr pressurization 
involved for other gases. 

VThat you are saying is true, we have not looked 
at that problem. 

And, the question, did I understand that you are 
going out five and a half micrometers with this system? 

DR. KORB: The detector will go out to five and 
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a half. 

In tems of neasurcjnent » with the excci ti : of 
S02» we don't plan to go beyond about 3.7. 

DP. REICHLE: Do you intend to use, at 3.’’, dc 
you intend to use that in direct solar mode or in a 
native viewing mode you can deflect the radiation? 

DR. KORB: Certainly the former. In the latter 

case we will attempt to use it in a native viewing mode 
under two different types of conditions. 

One, direct native vicv;ing, looking at diffuse 
refraction; two, in a downward looking mode but using 

off the ocean, which in turn will certainly 
put us into a solar reflected — strongly into the solar 
reflected region and v;ill greatly diminish the effects 
at the terminal. 

DR. REICHLE: The rating functions that you show 
in the calculations, d I understand you correctly, are 
just using the transmittance part of the one dimensional 
equation of radio transfer, and did not involve the surface 
temperature and the gas temperature? 

DR. KORB: That is correct. 

MR. AYER: Okay, I have a question. On the schedule 
when do you think the field model will be ready to be in 
the field? 

DR. KORB: Okay. We hope to have it starting field 
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measurements in June. 

MR. AYERR; Of this year? 

DR. KORB: June. 

MR. AYERS; I would encourage you to work with 
Jerry Gregory and the group at Langley on the urban plume 
study so you have the factor, factor N on the graph. 

Okay, if there are no more questions this brings 
us to the end of the best part of the program. 

(Laughter.) 

MR. AYERS: And, I have one vievgrapb here shov;ing 

some of the things that you did not see this morning. 

I have simply done is gone back through the ARTDPS (? ) 
and the AN's, and this is some of the things that we did 
not have time for presentations this morning. 

VJhen I made up the program I had about three 
days of presentations and they beat me back to the time 
we had on the program. 

But, Joe Levine who did give a paper this 
morning is also working in some photochemical model studies 
at Langley. 

Casey Jachimouski, who was here this morning, has 
a group at Langley that is doing some laboratory chemistry 
with — Casey is here I believe. I don't see him„ There 
he is. I see a hand. 

But, I think primarily the emphasis is on, what, 
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heterogenous chemistry, soot, and SO^. interactions. That 
is one of the focuses of the study. 

Pat McCorinic, who has an aerosol group at Langley, 
is being funded under this program to do fundamental studies 
leading to monitoring of aerosols. 

Shern - . Beck, v/ho works with Hank Reichle at 
Langley is working on gas correlation of the analytical 
techniques, the data analysis techniques, particularly aimed 
at the M^rS, OFT-2 MAPS instrument. 

I ar trying to avoid acron'jTas, but I hope most 
people understand what experiment that is. That is the 
g!o:al CO monitoring from an early shuttle flight experiment 
tl'.at Har/' hea’c- up. 

Bill Cha.T.eiil&s and one cr tv;o others are here 
on the scioncc team. Lynn Peters is also on the science 
teaiu thertr. 

We have a flight instrument division or a flight 
experiments division I guess it is nov.’ at Langley. They 
are looking at paths to p, omotc essentially correlation 
techniques with emphasis on two developments. 

One is the pressure modulated radiometer technique 
that you just heard a question edsout from a previous speaker, 
and there is some looking at use of that technique for 
tropospheric measurements. 

Also, the correlation interferometer technique. 
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You may know that instrument as the COAT or the 
instrtiment. v:e didn't cover either one of those this 
morning. 

There was mention of the DACOM experiment or 
instrument. The differential absorption of the CO monitor. 

That is the instrument that they have used for CO measurements 
and also the nitrous oxide measurements that Joe Levine 
mentioned. 

Ed Prior, at Langley, has done some very 
interesting work using the Wraps (?) data from St. Louis, 
the EPA data from St. Louis, and looking at empirical 
model development where they use the data on the precursors , 
fits it to a simple empirical model and they found some 
very close correlations , and it seems like a very powerful 
tool for predicting ozone concentrations based on previous 
data and is strictly an empirical approach as opposed to 
the theoretical photochemical approach. 

Tom Wakelyn, who is here today, also has been 
involved in chemical modeling associated with the southeast 
Virginia plume study. 

And, what he has — Tom correct me if I am wrong, 
but has essentially particular rised some of the current 
bottling techniques that have been developed in the urban 
photochemical modeling community, but has particularized 
it to the Norfolk area and it will be used as a tool in 
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the sovitheast Virginia study. 

Finally have an AN sponsored piece of research 
at the — at ERT, Environmental Research. Jim Barnes, what 
is the name of your company other than ERT? 

MR. BARNES: Evironmental Research and Technology. 

AYERS i Environmental Research and Techrclocjy 
Incorpf’J^ated.. Jin Barnes, who just spoke, has been 
looking at current satellite images, particularly from 
meteorological satellites. 

Agos , and the Tyros series, and the defense 
meteorological satellite system to looking at visible 
evidence of what we call, in the trade, hazy blod or 
aerosol in the atmosphere on a regional scale, and how 
thei correlate with high sulfate episodes in the 

northeast, and particularly the northeastern part of the 
Uiiiiod States. 

There is currently in operation a network called 
a Sure network for measuring sulfates at ground level over 
this region, the northeast part of the country’'. 

That work is sponsored by EPRI, which is the 
Ecologoical Pov.’er Research Institute. So, in this particular 
study at ERT we are looking at satellite imagery, looking 
at the data, the sulfate data from the Sure network, and 
basically seeing how — what we can see in the satellite 
imageries that would help us in understanding the production 
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and transport of sulfates in the atmosphere on a regional 
sca’e . 

So, with that I would like to conclude the 
tropospheric part of the program. I would like to say that 
I an’ very gratified, p-ersonally gratified, from what I 
liave heard this morning. 

It seems to me that this particular part, the 
troposr.heric portion, is tremendously exciting and alro 
I am very pleased to sec the interaction bctv;een the 
various researchers in the different parts of the program. 
Let's go to lunch. 

(tn-’.ereupon at 12:3C P.M. the meeting recessed 
far lunch, to reconvene at 1:30 P.M. the same afternoon.) 
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AFTERNOON SESSION 
SESS ^ON V: WATER 

(Presentation of paper on Laboratory Spectra and 
Optical Physics Research by Dr, C.H, Whitlock (LaPC) .) 

QUESTIONS AND ANSVJERS 

MR. CURFM7.N: Aro there any questions of Charlie? 

(No response was heard.) 

MF. CURFMAN; All right# I would like to go on 
then and we have had a very successful activity in the 
pregrar, area in the Great Lakes that has been conducted 
by the Lewis Research Center. Dr. Richard Gedney will 
present some of the results of that activity. Dick? 

(Presentation of paper on Water Quality Research 
on the Great Lakes by Dr. R.T. Gedney (LeRC) .) 

QUESTIONS AND ANSWERS 

DR. MELFI : Dick was that a unique solution or 
was there a number of different combinations that could 
have done just as well? 

DR. GEDNEY: No. There is only one. It is a non 
linear equation and there was only one in this case. My 
math modeling work didn't make it. Our work# math modeling 
anyway . 

I just want to say that in the math modeling 
area# I just picked this up — 

(Laughter.) 
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SPEAKER; That wasn’t my question. 

DR. Since 1969 we have been working 

witli Case Western Reserve and EPA on the modeling wo.*k . 

We have done quite a bit. We never reported it. 

In the old days it wasn't looked upon as the proper thing 
tc do, but we always thought it was, and we have a lot 
of results from that area. 

MR. CURFf-lAM: That is in your handout? 

DR. GEDNEY; Yes, it is in the handout. 

MR. CURFMAM; I didn't really think he was going 
to take all of Mai's time, even though he told me he would, 
when he found out he wasn't here. Bob, go ahead. 

DR. JOHKFOh’; Johnson from Langley. Dick, the* 
nodol results that you shov; seer, to be very similar tc 
some results Earman had six or eight years ago I think 
in the program they called the 7^.CAN (?) . 

Have you compared your radiance models with 
theirs or v;ith some other models? 

DR. GEDNEY: Which models, in the water or in 
the atmosphere? 

DR. JOHNSON: I believe that these were surface 

level, upwell radiance poured suspended solids and phyto- 
plankton, and I noticed you had two curves in the fuel 
water . 

DR. GEDNEY: Well, these were in actual lake 
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conditions. The people have measured upwelling radiance 
before, reflectants before. 

I don't knov of anybody •..■’ic has successfully 
cjotten the radio transfer model to predict those radiances 
uy to this time. 


DR. JOHhSON: This was calculated from a model 
usinq phytoplankton, using chlorphylls. 

DR. CEDh’RV: The models have been around a Icn-j 
time. Nobody has verified the models. I thin,: the significance 
of this v’ork is that it is the first time that I know of — 
well, T moan it is not the first. I shouldn't say that. 

Rut, it is or.'’y in the past year or tv;o that these 
hoing verified in the field. T think that is 


si gnlf icon I , 

The models, that model, the working model has 
i-rc!...,bly been around 'or si;-: years- too. I don't knov, . 

DR. SALSMAN: The air model -- Jack Salsman, NASA 
head-;^uarters , Lewis at one time. 

T!;e air model that they used in the passing, used 
artificial optical parameters such as absorption of scatterii|ig 
They derived from measurements in the laboratory', but they 
were not the actual absorption of scattering inherent 
characteristics of the — So that is a big difference. 

DR. CAMPBELL: Jenny Campbell from Langley. The 
slide you showed about your radio transfer model, you talked 
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about A being absorption, B total scattering, are those 
roc-fficicnts or they go E to the A minus A something or — 
DR. GEDNEY ; Those are actual — yes, you would 
put those in the exponential — 

DR. GA''RBELL; Okay. So, they are absorption er.'^ 
scattering coefficients? 

DR. GEDNEY; Yes. 


MR. CURPMAN; Anything else? 

DR. GEDNEY; I should Say that this work is 
normally raanaged at Lewis by Jack Salsman. 

MR. CURPMAN: One of the activities that has been 
going on for a couple of years aiid they are in the process 
of transferring some of this technology to the user, has 
been the activity that JPI has been conducting cooperatively 
with the ERA Las Vegas Lab in the lake classification 
activity. Dick Blackwell from JPL will discuss this. 

(Presentation of paper on JPL/EPA Lake 
Classification Project by Mr. R.J. Blackwell (JPL) .) 

QUESTIONS AND ANSWERS 

DR. SCHAFFER: Is that 180 feet or is it 180,000? 

MR. BLACKWELL: 180. It is a very small base. 

MR. CURFMAN: Jack? 

DR. SALSMAN: How large a lake is TeUioe? 

MR. BLACKWELL: About 12 by 20. 

DR. GEDNEY: Gedney of Lewis. Do you know, is there 
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a consensus on what the limiting nutrient is in this lake? 

MR. BLACKWELL; It is dependent on the lake and 
the location. Thi^y found in some lakes it is phosjr’^crus 
and in some lakes it nitrogen. 

DR. CEDMEY; Yes. 

MR. BLACKI-TELL; I would say the consensus is 
phosphorus . 

DR. GEDNFY; Well, you know, some places it is 
nitrogen, some place it is phosphorous that explain some 
of your scattering and scatter plots. 

MR. BLACKWELL; Well, we have, also in one of the 
expci irnent'^ v.e had v.'ith the nitrogen and phosphorous 
ratio. 

DT' . crrwrV; We!”. , which one is limiting is 
important to how it will relate to the other problems, and 
v;ith chlorophyll. 

MR. CURTMAN; Our next paper will be presented in 
two parts, and Dr. Jenny Campbell and Frank Farmer, both 
from Langley, will discuss some recent experimental 
activities concerning the measurement of phytoplankton 
diversity and chlorophyll a using airborne fluorosensor . 
Jenny? 

(Presentation of paper on the Field Experiment to 
Measure Phytoplanton Diversity and Chlorophyll a by a 
Remote Airborne Fluorosensor by Drs. J.v;. Campbell and 
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F.H, Farmer (LaRC) .) 

QUFR'^TONS AND ANS1-7ERS 

MR. CURFMAN: Questions, comments? Jack? 

DR. SALSMA'J; Since your system might provide 
us for some depth measurement, and you have depth ir. the 
equation, are you attacking that question at all and tiying 
to get to how — 

DR. CAMPBELL; VJould you state that again? 

DR. FARMER; May I answer the question? 

MR. CURFMWI; Sure? 

DR. SALSMAN : It looks like the possibility is 

there . 

DR. FAPJtF.R: Yes, the pcssihi ' : ty is there. Tt 
just means mc'^i'ying the system realty tr do this in terms 
of the time study, and that is something we don't have the 
resources to do right now. 

This is something that I will look at if we can 
do it but it may be a fiscal year 80 project. 

MR. CURFMAN; I think you have to remember. Jack, 
that they are not looking at the laser return, they are 
looking 685 nanometer return only. 

DR. CAMPBELL; The chlorophyll that we estimated 
a weighted mean, basically, for the column where you can 
write down the weighting functions which places a great 
deal of weight on the upper layers. 
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It drops off rapidly as something like E to the 
Alpha Z, sonething like that. 

DR. BROWN; Janet, please bring out the fact too 
that the system sensitivity, or the micrograms per liter 
capability is a function of the system in its pre«!ent 
condition with a power that now exists. 

DR. CAMPBELL: Did everyone hear that, that the 
system, everything we have said so far is based on the 
system in its present configuration. That is the sensitivity 
c*" it, and T am sure that a lot of that can be improved 
if we had greater power, you know. 

V’c know a let cf ways we can improve the system, 
uV you hove tc do is give ur the money. 

fl.aught'^. r . ) 

DP.. MELFI: Janet, the data that Prank presented 
earlier v.-hicl. showed the profile as you pull up towards the 

problem, was that calibrated using the algorithm that you 

ploL? 

DR. CAMPBELL; Yes. 

DR. MELFI: So, you needed ground for the total 
chlorophyll? 

DR. CAMPBELL; We can use total chlorophyll from 
one station if we have to. I mean, we can actually use 
as little infomiation as that, but we prefer to have 
obviously more because that reduces the error. 
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DR. MELFI: So, in this particular case did you 
uso t.ctal chlorophyl! from cac»' of the stations? 

DR. CAMPBELL; Yes. 

DR. FARI'tER: Mo, no. One station. All of that 
Cci! i!>ration was in one station. 

DR. CAMPBELL ; Mo, oh no. 1 he^ your ^i-aroun* 

MR. CURrMAM: Any oth.cr questions? 

DR. C7-JJPRELL: Incidcntly, Howard, I am Mu! coin. 
Spauldings contract monitor, and therefore I feel that 
I cau take his time. 

(Laughter.) 

MR. CURFM/i!.’ ; Only if you are going to i rostr.t 

his talk. 

DP. CAMPBRLI : Don't ask me wh-'-t he war going 
to say, either. 

r’R. CURFMAM: Any other questions for Janet? 

All right, let's break now and we will get back again at 
3.1" P.M. 

(Brief recess.) 

(Presentation of paper on Ocean Ijumping .".onitoring 
Research by Dr. R.V7. Johnson (LaRC) .) 

QUESTIONS AND ANSt^ERS 
MR. CURPMAN: Joe, go ahead Joe. 

DR. DRURY: You mentioned that the shape of the 

curve, you said the shape of the curve was a quarter, and 
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it looked like the Puerto Rican dump had a very sinilar 
shape- to the acid this srati^l thin^ at lever levcle. 

M’J/^LER: The Puerto Rircn would be darker. 

DR. JOHNSON : v:el 1 , the current shape is sir: la-. 

DR. DRURY: It peaks in about the same points. 

DR. JOHNSON: Yes. But, again this is thr curves 
v.hich indicate the ocean water. 

DR. DR^’RY; Okay, SO you mean the level of the 
curve is also important as well as the shape. 

D^. JOHNSON: Yes, yes, right 

DR. DRURY: Okay. 

DR. T^'IINSON: That is a good point. 

D’'. DRURY; Because you had mentioned shape. 

DR. JOUNSON: Okay, good point. 

DR. DRURY: The Other thing, along the same line, 
was whether or not you had — Charlie mentioned that they 
have different mixtures from these pharmaceutical companies 
and did you just — you just did it at this one time. 

Would you expect to get a — well, you don't know. 
You haven't done the experiment except for that one dump, 
right? 


DR. JOHNSON; A limited technology base. 
DR. DRURY: Right. 

DR. JOHNSON: At this point, Joe and — 


DRURY: Of course you could get an entirely 
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different figure. 

DF. JOIINSON; We have a maybe six to eight curvep 
fror the sev’age sludge and the acid waste. We have multiple 
pas*?os over one mixture the pharmaceutical* over one 
TT’v*-ure of the GaJIveston tube{?). 

So, that the laboratory material supplement, or 
th.c lahoratory information supplemented by the AF spectral 
is going to play an important part. Okay? 

MP. BLACia-rtJLL; Blackwell, JPL. Do you have any 
handle on the clinical parauneters of the sludge in the 
acid and is the specific gravity heavier in the sludge 
then the acid? Is that the reason for the first one? 

DP. JOn’'TSO’‘7: There are two components typically, 

and one of which is heavier then the water and sinks fai tly 
rapidly . 

I ar. glad you mentioned that because part of the 

oceanographic research work that we are doing includes 
acoustical studies by John Cronin (?) down at ALf-lL, so 
that we have gotten some pretty good information on hov; 
it is distributed in the water column shortly after it is 

dumped . 

Yes, there is a surface manifestation, but there 
is also a component of it that goes right down to the 
water column, and incidently some part of it just goes 
right down to the thermoplane (?) and spreads that out. 
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So, that ih part of our researc!;. Yes? 


DR. LEHMANN: You mentioned that frorr, hours and 
days, whet lasts for hours and days, the fact that j ou 

C4,r. see anythin.j or -- 

DR. JOHNSON: The acid. Can you see anylMry 
several hours fo** the dur.ps 


DP, . LEHM/RNN; TT!iat do you mean by hours and day?, 
vhat is it you can sec in the hours or days? 

DR. JomisoN: Oh, okay. The elayrcd time after 
the dump in the case of the acid waste, we can sec it 
for up tc about three days at the dum[ site :r. the surface 
v.vters. OVay. 

Xn the- case of the sewage sludge the pharmaceutica 
and the m.a : r ■ " ? dumpO':'' :’r the galvesty (?) , it 
Sfe'-; •• to disappear in four to six hours. 

Scj , if wo came over the next day we wouldn't 
see any indication of the dump. Now, this is particularly 
important in the satellite based program because of the 
frequency of coverage. 

In otherwords, if the satellite went over and 
they came in and two hours later and dumped it, and then 
the next overpass was several days, we would never know 
that a dump took place from the model. 

MR. CURFMAN: Jules, maybe you remember seeing of 
the landsat images in place, and it looks ike the remnants 
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of previous dumps, but of course they are dumping several 
tirr'^p a day up there, so you do see in some of those 
imejcs remnants of previous dumps that have persisted for 
anywhere up to six or eight hours, apparently. 

!!F . MU-TjER; Bob when you say see, do you mer.n 
see with a multi spectral scanner, no detectable signal, 
or d: you mean see v;ith your eye, or do they both happen 
to coincide? 

DR. JOHNSON; I think that you have to say that 
the r.iulti spectral scanner v/ould much more sensitive, at 
least in the order of magnitude. 

MR. •MUOI.T'R; And, when you say you can't see then 
you ca'i't detect witli the MSS? 

DP.. The MSS. To detect v*ith an electronic 

pr^nner is better. Yes, immediately after the dump you 
can visually see it, you know, from an ankria (?) . 

But, I think the landsat studies that Dick 
CluL.ents, Dave has done with the additional data, indicates 
that is there and you can see it in the additional data 
when you couldn't 

DP, . LEHMANN; You showed five or six sites. Are 
those all there? You showed five or six dumping sites. 

DR. JOHNSON; Yes. 


DR. LEHMANN; Is there any more then that, or is 

that it? 
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DR. JOHNSON: No, that is all of them now. 

MR. MU''LER: All of the active. 

DR. JOFINSON; Yes. Okay, now remember that the 
material that is dumped in the largest quantities is 
dredged ci! . 

This is not part of the current program. In the 

futuie it will be because that is another thing for the 
ocean dump pregram. 

But, at this point on the east coast and the 
Gulf of ’’exico, those arc the only active sites and t!'.oy 
are controlled by lav.’ by EPA . 

!!R. CURPIth!!: Thank you. Bob. Cui next speaker 
is going to be Dr. Jir- Mueller from Goddard describing some 
of f-.o v.’or’' tl'.at I guess we have to say Jim that maybe 
it is the end of this work for the moment, the work that 
we have done relative to the detection of red tides. Jim? 

(Presentation of paper cn Red Tide Monitoring 
Research by Dr. J.L. Mueller (GSFC) .) 

QUESTIONS AND ANSTfERS 

DR. MUELLER: Any questions? 

DR. SALSMAM: kJhat about sky reflectants, skylight 
reflectants in the albedo? Are you going to lop off straight 
wave length independent term on that or — 

DR. MUELLER: We assume that all of the surface 

reflectants for glitter, skylight reflectants are second order 
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for this first cut. 

T think if you go back and look carefully at that 
full scan laeasurement there is a pronounced — if you look 
at v;hat you think are relatively clean water areas cut 
here, you can't see it in this picture, but if you look 
carefully at a gocc! representation of this, if you look 
on*, here, versus out here in the Gulf Strear. , there is 
a pronounced brightening over here that shifts. 

The problem is associated partly v;ith sun glitter, 
partly with the aerosol. It is really very difficult to 
pin dowvi . And, this is good data from a cloud standpoint. 

.Most of the ocean seems to be cloud covered most 
' the time. 

, r'nCLER: Jim, could I conclude from what you 
said, particularly about this scene on the left, that 
C7.^S' i <2 perhaps a better atmospheric turbidity measuring 
instrument under those conditions then it is an oceanographi : 
instrument? 

DR. MTJELLER; No. I am saying that we can take 
this scene on the left, and you calibrate that scene, that 
i.s not calibrated, that is zero gained data. That is not 
calibrated . 

Tf you calibrate that scene and apply the algorithm, 
the water radiances come out very strongly. 

MR. MUGLER: Okay, well let me twist it again then. 
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You are taking the aerosol infonnation, plus this noise 
throwing it away? 

DR. ^^UELLER: You could also back out an aerosol 
estimator. CZCS is a damned good aerosol detector/ one of 
the best that you will ever see. We are seeing stuff that 
you juit can't sec at the island, 

MR. MUGLER; Yes, Warren made the point on that 
pi umc cn the left. 

DR. MTJELLFR: Yes. 

MR, MUGLER: That you didn't see it with those. 

DR. MUELLER: Well you won't see this stuff with 
landbat, this fine thin hacy stuff, that is either plume 
cirrus, or some of us call it haze. I kind of think of 
it as organized cloud, but it is hard to say what it is, 
but it is definitely an aerosol. 

MR. WGLEP: Tt is visibility degradation. 

DR. ^^UELLER; Pardon? 

MR. MUGLER: I say it is visibility degradation, 
no question where that is. 

DR. MUELLER: But where it is in the atmosphere 
is not a question, 

DR. noviS: l-Then v;e process the data, where do 
we ptocess the aerosol? The first level product that 
will be available is calibrated radiance from all the 
channels with no algorithm applied except calibrations. 
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If you want to process for aerosols be our guest. But, 

VP unfortunately can't afford to do brlh processes. 

•'.n. MUGLEP.: Yes, I understand. Put you do, in 
fact T guess you made the comment, you do suggest that 
there is certainly some meaningful aerosol information in 
there you can probably extract. 

DR. HOVIS; You will see aerosol -- this has 
been vhich you will not see in any other, this is simply 
because the dynamic range is so different. 

YP. CURFM'iP : Remember the stuff Griegs (?) did. 
Ivlion he did it with landsat it was when he was looking at 

YR. rR’GLrP.; Oh yes. 

MR. CMRR''J'0?: And, he only played around v.'ilh the 
first four or five gray levels that came off right at the 
very bottom of the calibration. 

This basic approach to really see whet is in 
the low reflecting stuff in the water is bound to accentuate 
those kinds of things that are atmospherically contributed. 

DR. HOVIS; This instrument has about seven times 
the scan as landsat does. It saturates at one seventh of 
landsat roughly. 

And, it also divides that one seventh into 256 
levels instead of 64 as landsat does. So, it is much more 
sensitive to anything like this. That is why I say that the 
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aerosol looking he might be better off using this then 
an/ of the others. 

DH. : Jim, that picture that you just had 

up there, was that processed for land did you say? Did they 
process it to try to bring out the land features? 

DR. MUELLER; That picture was a straight rccL 
counts combination ' of 6ne treatment. Nothing was done to 
the data except we went into the image 100, sub sampled 
it and put it all on the screen and spit it out for hard 
copy. Nothing done to it. 

DR. MELEI : So, that means when you get images 
like that you are not only capable of getting your water 
ir-.a_,r but it also resolves some land features. 

T vou’d hav'D guessed that the sensitivity, Jim, 
of the instrument that the land would be washed out 
completely . 

DR. HOVIS: It is in some bands. 

DR. MELFI : But not completely. 

DR. HOVIS: You experience complete saturation 
but land isn't very blue, and the blue band shows up. 

DR. MELFI; Okay. 

DR. MUELLER: Any vegetation pulls out the blue 
lights that are in there. In many cases you go around the 
Mississippi and the minimum brightnes;> in channel one isn't 
other than that. 
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DR. MnLFI ; So this is taken almost at the 

v; i n 1 3 r s c 1 s t i cc 

nr.. nnil'.rFER: This really what you cal! Ki-'v-V 
much a multi discipl inaxry type of instrument. 

DR. IIOVIS; It wasn't intended that way, but it 
Cw.', that way. 

PR. SCILfi^FFPR: I just wanted to r.ake sure sono. 
people heard that statement. That is all. 

(Laughter .) 

MR. CUR^*t»M : Thank you Jim. T would like to now 
introduce Bill Croswcll from Langley to talk about the 
other half of the emphasis acli'.ities associate;! with 
oco-a '.•.•acts r:o:.I L: r i , and in partio-'lai son s of the 
cl! related ..activities. Bill? 

(Presentation of paper on Oil Spill Monitoring 
Rcb;..irch bj Mr. h.P. Crcswell (LaRC).) 

QUESTIONS AND ANSWERS 

DR. GEDNEY: \fhen you say space technology is 
it separate? 

MR. CROSWELL; lie wants to know whether space 
technology enters into the satellite. The mandate from. 
Ccr.pi-ess does not necessarily specify it from the 
satellite. Okay? 

.’nd, I consider that to be a very important point. 
Obviously we don't involve satellites , or the National 
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Aeronautics and Space Administration, so we have got a 
p rob 1 er, , 

Some o*" tl'.e things, I thinV. Pick, honestly will 
be within the Cd[iability of the s^tollite and some vn'll 
net. There will have to be some airborne sensor o»- s::no 
teehnclogy that we can recorumcnc?, sore sensor. Okay? 

. OErthTY: Eo the cor.traot^rs opt' or. ir- either 
aircraft or satellite? 

YR. CROEUELL: Yes, overall system,. Yes. 

DR. KERSANDERS ; Kersanders from. ERA. Are you 
considering any kind of rem.ote in situ sensors for the 
ccr.lractor to study as he goes through thi.s process, or 
arf y,'” strictly restricting yo\'r field o'" study to 
ail? ■■. rne or .satellite systems? 

MR. CROSV7ELL: Remote, generally airborne satellite 
s^'." f 3'',. , what I call remote sensing, not in situ. 

DR. KERSANDERS: l^y? 

DR. MELFT ; I think he is talking about remotely 
interrogated in situ sensors. Is that right, John? 

DR. KERSANDERS: The CB . 

MR. CROSWELL: I understand that. 

DR. KERSANDERS; The Coast Guard and DOT are doing 
studies in this area, and they are dropping devices around 
oil spills and coming back with a lot of good quantitative 
information. 
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I was just wondering, should you be considering 
that or is this -- 

MR. CROSWCLL: That is interesting. No, I was 
interested in -- I have really this study to what T call 
the image formation remote sensing part of it. 

T have no argument that would he intorest.in j . Ther< 
are also all kinds of other more detailed chemical studies 
we could make and things of this nature. 

Tio, T did not. Maybe that is one point I neglected, 
Maybe I could consider it a bit more. If there are questions 
about that study ask about that. 

One of the things that came out of the meeting 
an'-l this sot of people was it was very important and a very 
interesting fact, and that is regardless of all of the 
meas -remtnts thcit had been made, and images that have 
beezi made, and the people who have done then, they were 
all extremely interested in way they saw things sometimes 
growing in water, sometimes they did not, what type of 
imagery would indeed reliable to detect oil, and there 
was an interest in a multi sensor set of experiments that 
they could be formed. 

I found out about August of this year that there 
was a company neuned JBF Scientific that had a contract with 
the American Petroleum Institute to conduct a number of 
controlled oil spills, 
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To get that permit tool" nearly a year and a half 
c: 3.'. So, I obviously tried to cooperate with these people 
aiid perform our remote sensing misssion over the set of 

cor.ltclled spills. 

Their primary mission was the testing of 
disr ersements, and so we did run a cominon combined mission-- 
DR. GEDNEY: ^Tljat is the rate of the -- 
MR, CROSl'TELL; Well, there was a container ship 
that happened to go through the running. This is a container 
n' 1' , th.cso imagoG are force, this is the saturation and 
recovery of it. 

You do see the wake elevated, you don't see 
the . Thir imt 1 let' perhaps that the capillary structure 

" the wave;-: by which you are getting scattering , there 
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i<^ an M band w’hich is a small wind generating capillary 
; tructure, and indeed is the mechanism for imagery. 

The L band, gravity weight : which are 15 to 20 
centimeters are indeed not strongly present in this particul 
see condition. 
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SPEAKER: What is AOL? 

MR. CROSI^LL: It wae an oceanograph ladder 


(?) , 


it was an anti-program ladder built about two or three 


years ago . 

It has a number of transmitters, laser transmitter 


It has a very broad band receiver, and a very small spectral 
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viev.’. Tt can be operated in the a syrr.etry mode and in 

r?U'." '■ U0V05 "’c r. t iny mode vr*" ■ _ 


or. th i r. r.i s ? i or. . 

DH. Gedney, Lewis. Are the Cana^ia.rr 

i-aying for the SAP imager;^ in the processing? 

. OROSVrEL^.: I paid for the SAR imagery i rcjtis. 

DR. GEDh’D'': T just wondered. 

MR. CROSWELL: Yes, it is expensive. Yes sir? 

DR. SALSMAM: Salsman, headquarters. Is there 
ary postulation as to the continuation of the Rauman (?) 
signal? Is that absorption — 


**r . CRosv.’P’ 

tryi.rg to get sor.c- ent 


A1 serpt ion primarily. V7e are 
ns ion coefficient measurcrrcr.t-, 


r.d'i--' . it i at r. "rpt i '■-r, . 

That is, you know, we think that is what it is. 

T hate to make statements other than that. We really don't 
know, but we think that is what it is. 

MR. CURFMAN: Thank you. In the opening talk that 
John Mugler gave he talked about the fact that we are 
looking for several cooperative kinds of activities ar.d 
planning activities. One of these happe.ns to be with 
ERA concerning non point source pollution. 

During the past year the people at the Kennedy 
Research Center have been involved in beginning a program, 
a very small one on the use of Landsat data for non point 
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trying to properly classify the areas as far as land use. 

T apj'i'c-riatc your com.ner.t i ri'j or 
that probler.. That ir one thing, of course, we will dr 
tc assist in the analysis. 


DP. 

are i ou worki 
MP. 
DR. 
KP. 
DP. 

Dallas at the 
MR. 
DR. 


Kr^.Ph'TDDRS : Kersandcrs, ERA. at r.r.h 

ng v.-ith on this? 

BARMETT: Heorcje Baily dov.’r, in Athens. 
KERSANDPPP: Oh, this is the /.thens? 
B7RMETT; Yes. 

PE’’SAMDPPS ; Okay. You are going to be in 
end of the month, aren't you? 

BARNETT; That is correct. 

KERSANDERS; And, where is the hydrocomp 


.or 


MR. BAPNETT; Palo Alto, I believe. 

DR. KEPSANDERS: Palo AltO, okay. 

MR. CURFMAN; Any Other questions? Thank you, Reed. 
As we went along I think we identified, several of the 
speakers have identified the fact that there were several 
items or activities that were going on at their particular 
center that we were not going to discuss today. 

I contacted a number of people and attempted 
to put together a list, and as the speakers have gone 
throug , today I find that I certainly don't have a complete 
list of activities that were not covered today. 
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I did identify the items that you £>ee up here 
as other items that are at Langley that were not really 
covered, and any of these activities that were talked 
about today. 

The first one there was alluded to, the fact 
that there are other laboratory types of measurements 
that are being made in an attempt to use the laboratory 
measurements through various dilutions and various, mere 
or less standard types of laboratory analysis with some 
rather simplified modeling, to come up with ways to assess 
the concentration of various kinds of pollutants that 
have been detected such as in some of the stumping activitiei 
and things such as that. 

But, there are other kinds, of techniques, includin' 
additional laboratory measurements and theoretical approache 
that are being used to attempt to get at some kind of a 
way to quantify the amount of a pollutant that is in a 
particular seed that we are viewing. 

Also at Langley, some of you have probably heard 
of the activities that went on last year that was a follow 
on to work that was done in *75 in the Hopewell area, around 
the area where the Kepone tragedy occure^i. 

We are in the process now, this fiscal year, of 
having essentially completed the analysis of the flow 
conditions and things and %#hat the remote sensor can tell. 
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you about some of those flow conditions, some of the 
dynamics in that particular river, around that particular 
area. 

Another activity that we did not allude to in 
any of these presentations is the fact that we are doing 
some laboratory measurements at microwave frequencies . 

The past year we have worked at L~Band in 
measuring the dieledtric constant of some of the industrial 
waste samples at various dilutions, attempting to get 
at, again, what the potential might be for microwaves to 
discriminate between some of the various kinds of pollutants 
that are placed in the sea water. 

Finally, in talking about the pharmaceutical waste 
dump waste site that was viewed, we do have some preliminary 
results using Langley's L-band and S-band micro wave 
radiometers over that site. 

And, that — those data are in the process of 
being analysed and attempts are being made to correlate 
some of the kinds of things that were detected in that 
particular mission with seme of the laboratory kinds of 
activities that are going on in microwave signature analysis 
Thank you. I think that completes the water part. 

CLOSING 

DR. MELFI: If you notice on your schedule we 
had Dr. Rasool for some concluding remarks. Dr. Rasool is 
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not v.'ith us today. I an very glad that he was able to 
be with us yesterrlay considering his very busy schedvilo. 

I v,*ould like to just go over some of my fee lings 
about what we have heard in the last couple of days, and 
after I do that we can open it up, and if there are any 
additional questions or discussion, we can enter into that. 

The Nimbus seven status and preliminary results, 

I think one of the main points that came across there v;as 
that the investigators are having difficulty in getting 
the data as rapidly as they expected, and we are going 
to be looking into that and finding out what the problems 
are and see if we can help the investigators get that data 
and get it through the system. 

V>’e fully expect to have resources an FY ‘CO 
for follow on data investigations, and you will be hearing 
more about that as v;e develop those plans. 

In the stratosphere one thing that came out 
rather loud and clear, and that is that our people that 
are working in the program need to talk more with each 
other, and they are. 

And, we will he looking at, in the next couple 
of months, at getting our stratospheric ozone people 
together so that we can get the most results with the 
resources that we are expending in the stratosphere. Get 
a better synergism if that is possible. 
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In the tropeepherer es %ie^pointed out in the 
beginning of yesterdsy morning, we do have t«ro planning 
activities going on; the development of the five year 
tropospheric plan that is being chaired by John Steinfeld (? , 
and we expect that we will certainly hope — I am very 
optimistic that we will have a very strong trophospheric 
program starting in FY80 . 

The plan, tiie final plans are supposed to be 
out for the troposphere in the mid .May time frame. I think 
we had the opportunity of listening to a number of activitieis 
in the troposphere in which we are trying to better under- 
stand both the global troposphere and the regional 
troposphere, and I think that is moving in the right 
direction. That is very positive. 

In the water, again we have got planning activitie:; 
going on chaired by Ed Goldberg from Scripts. I know that 
our first vforkshop is next week, or the week after next. 

MR. MUGLER; Next week. 

DR. MELFI: Next week. 

MR. MUGLER; 29 tJirough 31. 

DR. MELFI; That is right, 29 through 31 in 
southern California. And, I am optimistic there that we 
will have a very strong program in FY80. 

1 believe, as most of us believe, that our 

technology, both aircraft and space craft technology, can 
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and will provide some aignlfioant insight into the science 
of the coastal zone and Great Lakes, and in genaral water 
quality. 

Maybe just a little bit of philospphy and then 
I will open it up for questions. As John Mugler pointed 
out with his cartoon slide, who are we th jinking for all 
of the things that had happened to us last year, and at 
the bottom is "let me rephrase that." Just give me the 
hard copy John, I won't put it up. 

Certainly as, I am sure, most of you are aware 
there has been quite a change during the last year primarily 
because of the desire to have a slightly different 

j 

emphasis on the program. 

The program in the past has emphasized, and 
all through the years in environmental quality, the 
instrument, development, and sensor development, trying 
to understand the physics of remote sensing techniques. 

We are moving towards a slightly different 
emphasis in which we are working on the identification 
in the major scientific problems in the varidus areas 
of the environment; the water, the troposphere and the 
stratosphere. 

And, we believe that with the identification 
of these scientific areas of concern that the technology 
that we have and the unique capability that NASA has, we 
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can bring that technology and capability to bear in 
helping to understand the scientific problems and concerns. 

And, it should get us in the best posture to 
work with our user agencies, EPA and NOAA, and others 
because they are concerned about these major problems too, 
or should be, and in most cases are. 

So, the emphasis is, let's look at the scientific 
questions of concern, let's then look at our technology 
and what we are developing and see how that best can 
serve to help us answer those scientific questions, and 
we will have a good, sound program. 

And, we started that in the troposphere with the 
meeting that we had last summer with John Steinfeld working 
with us in which we produced a document called "Major 
Scientific Questions in the Troposphere." John, is that 
about the right title, close? 

And, we are going to bt. building on that with 
John chairing the project planning activity. The workshop 
next week with Ed Goldberg, one of the major activities 
that we will be doing with some NASA people and some 
outside scientists are identifying the major scientific 
issues in water quality. 

And, then we will build on that with Ed Goldberg 
helping us in the development of the five year plan. 

The nexj^ meeting of our Space and Terrestial 
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Applications Advisory Cononittee* which is part of the 
Scientific Advisory Cormittee of the agency, is scheduled 
for April 30th and May 1st, and we are on the agenda to 
present both of these major program plans to the Advisory 
Committee. 

We were fortunate that both John Steinfeld and 
Ed Goldberg are members of the Advisory Committee, and they 
can serve to lead the discussions about the plans that 
they helped us develop. 

Now, without saying anything else can I ask 
if there are any questions or any discussion? 

DR. GEDNEY: I was just wondering, has the budget 
mark keen set for water quality in FY80, and if so how does 
that compare with FY79? 

DR. MELFI; That is a very good question, Dick. 

(Laughter.) 

DR. MELFI: To the best of my knowledge the 
budget mark has been set for the environmental quality 
program which does include the water activity. 

And, we are based on that budget mark, and it 
is^just a guideline budget mark, we are expecting that the 
water quality activities will at least be up to the FY78 
level and possibly above that, which is siuch better than 
•79. 

DR. imiTLCX:K: A number of people had — 
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DR. HEZ.PI: We aen*t hear you. 

DR. WHITLOCK: A nuntt>er of people have oontingencieu 
on their AN evaluations. Have the leftover ooney issues 
been settled? 

DR. MELPI: All of the leftover money? Charlie 
we have been planning on having a meeting for the last 
month or so to look at the redistribution of the leftover 
money . 

I don*t really think there is going to be an 
awful lot of leftover money » but with the help of John 
Mugler, and Scott, Scott Wagner and Jack Salsman who put 
together our list of those things that we feel are top 
priority for additional resources in *79, we are prepared 
to support that if we do have this meeting with Greenwood. 
Yes? 

MR. BLACKWELL: With your identification of 
a stronger science in the water area, does that indicate 
a colfax (?) , of lessening of demonstration and cooperative 
efforts with computer agencies? 

DR. MELFI: Not necessarily, Dick, because as 
I tried to point out if you follow it step by step we 
«rork with the scientific community and others to develop 
the importar^t scientific questions. 

We look at our technology, both existing and 
what we might be able to develop, and our unique capability, 
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anc' airily that those problems. 

Our usux agencies arc also addressing important. 

[ roMorc in the environment. So, it should match us up, 
y-u l.no,, , !h‘.r.' an ’ t!.a user agericioc so the demc.nstr ..tin;. 

t ^ fw ' V-( • Y- f ' ' ’ - * 

It '.vill ba there, and it should continue to 
be a.; imp tar.t part of the program. Any other questions? 
Yes? 

DR. DRURY; I just had an observation, I think, on 

the mvr.lion you made in the strato.uphore c' the pcop'o 
•v ^ in the area of orone. 

I thirh mayVo that they arc co.mn.' r.icatlng , it 
t h - 1, they aren’t in acroc-r.cn* y'"-* , nr-'’ that r.a^'he 


V.'C, 


th^ 


^;c are lochiry ir just a remote se-nsiny pr-blc 
of t!ie ether areas haven't run into yet vhc-rc 


ORlGR| 
OF 


you are getting data from different techniques and you 
are trying to get a very accurate piece of information, 
and there are some descrepancies that perhaps some other 
people, you know, working in other areas haven't seen 
because they don't have that conflict in the data so’urces. 

DR. MELFI: Joe, when I said communicating I 
didn't mean it in the sense of talking to each other 
because I know they do talk to each other. 

I meant it more in terms of communicating to the 
point where we are getting some synergism, where we are 
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having different groups work in a similar. 

We are spending an awful lot of money in the 
stratospheric ozone, and if we could be getting more out 
of the money that we are spending, we should be getting 
that, and it is our responsibility to make sure we do. 

Yes, Dr. Til ford? 

TILPORD: I just wanted to add that in the 
case of ozone this is the first time we have really run 
up against the quantitative problem too, where we would 
like to see a half of a percent global measurement. 

And, we are now looking at itaaybe, at the best 
five percent and as you heard yesterday something worse 
then that in many cases . 

The point of it is that we are being pushed by 
the regulatory agencies here to furnish them information 
that they think they need, and they do need, to make 
regulatory decisions that are multi million, or multi 
billion, or in a few cases multi trillion dollar decisions. 

DR. MELFI : We might be a factor of 10 off in 

accuracy . 

DR. TILPORD: So, it is a problem where we are 
really pushing the quantitative aspect. 

Some of the other things, the 30 percent 
measurement is good. In ozone we would like to have better 
than a one percent measurement. 
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PR. MrLFI ; All I can see is, T can promise you 


t’*at ir. the riar*. fov "~r,th^ vc- are -;:cinQ to get 3 

our people \<>orhjncj in t’vo stratospheric ozone area t-Cjothe.r 

ar.f ye are go:ry tc he worVfnj that problem. 

Anc®, T think it ir ever, more irportart noi tV-a* 
the upper atmospheric research program has come o\'«_r ai.c'’ 
thep art active, and there are thinnt iu that program that 
are directly relatable to what we are doing in the 
stratosphere. Yes? 

D^. PAI.M.AN: I appreo: a it- your position from 
the headquarters standpoint, but bac3: in the researchers 
standpoint, pc.’-ti n. ' er ’ y •.-•^tor quality, T t’ninh that this 
ij'tO c'' scsc'oi. rca’ly doesn't clc me that h gof^. 

It. . J V V- . * » ^ • j . . •* 4 ' * . 

hV-.r’A, ^ f 'inh '..‘auld tcaefit more greatly from a vorhs’ eg. 

tliat was actually a working session rather than a show 


and tell. 


DR. MELFI ; I appreciate that comment and 


I think that is probably a darned good suggestion. And, it 
might be that in fact in the water quality area we ought 
to plan on having something in the next few months bringing 
in all of our participants from the various centers, and 
actually letting them roll up their sleeves in wor’ning 


And, I think Jack we have got representatives 
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frcn, a?l l^e centern that are going to be woi'king vith 

th* vorkshn” th .t Ccl^hcrg is chairing next week, an-’ thal 
if ^!'’er ad-^itional oppci’lun j ties to roll 'ci t*- . ' »* 

ff-, v^rJ; for the hotter the prograr, f c r the 
hett;"’'cnt of th^ prograr. . 

So, v:r- wxll keej'. that in mind. Any other 
questions or comments? Okay,than^; you again for atter.dir.g. 
It was very valuable. 

ere •:• on et January ??, 19?o the 

r.‘."et w’a^- adjourned to reconvene -t P; A.M. the 

’ •' , . ■ r. • J. •• ' 


i>A( 


iy, is 
U'fY 
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